May bién 2
PHAN 1 MAY PIEN PONG BO
BAI 3: QUAN HE PIEN TU TRONG MAY PHAT DPIEN PONG BQ (6t)

3.1. CAC PHUONG TRINH PIEN AP VA PO THI VECTOR
3.1.1. Phwong trinh dién ap va do thi vector ciia phat dién dong bd cwc 10i

Khi may phat lam viéc, o sinh ra Eo & ddy quan stato. Khi méy co tai s& c6 dong dién I
va dién ap trén tai. O may cuc 10i khe hé doc truc va ngang truc khac nhau nén phai phan tich
anh huong ciia phan mg phan tmg theo doc truc va ngang truyc.
Ttr truong phan Gmg phan ing ngang truc tao nén strc dién dong ngang truc

o= jI&X ( Xuqla dién khang phan tng phan (mg ngang truc ).

uq q uq
T truong phan ing ph?m ung doc truc tao nén strc dién dong doc truc
ngd =— jIgLXu , ( Xudla dién khang phan tng phan tmg doc truc).

Tur thong tan stato dic trung bdi dién khang tan X; khong phu thudc vao hudng doc truc

hodc ngang truc, tao nén stc dién dong tan ngz - j&t =— j}gLX, - jﬁg{

q“t
B6 qua dién 4p roi trén diy quan phan g f%éu ta c6 phuong trinh cén bang dién ap cua

may phét dién cuc 16i:
B K- JBX, - JRX, - JEX, — JBY,

:ée—jéf(xﬁxt)—jéqxﬁx,)

Hayﬁ%ﬂﬁwééxdwé%wq |+ P,
=& (X, + X))+ jB(X, + X))

Goi (Xua+Xi) = X4 la dién khang dong bd doc tryc.
(XuqtXo) = Xq 1a dién khang dong bo ngang truc.
= B JRX, - R,
Hay K=& j&x, + jRX,
Cich vé dd thi vector: Dung cac vecto Eo, U, I sau d6 phén tich I thanh 2 thanh phan: Thanh

phan ngang tryc véi Eo 1a I, =Icosy cung chiéu vé6i Eo va thanh phan doc truc véi Eo 1a

I, = Isiny chdm sau Eo mot goc 90°
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May bién 2

Hinh 10: Phuong trinh dién 4p may phat cuc 16i
¢ : Goc gitta K va B
¥ : Goc gitta & va B
0: Goc giita K va (K
D6i v6i may phat thi §(§ vuot trude Enén goc 6> 0

D6i v6i dong co thi ¥ vuot trude Bnén goc 4<0
3.1.2. Phuong trinh dién 4p va dd thi vector ciia phat dién dong b curc 4n

May phat dién cyc an 1a truong hop dic biét ciia may phat cuc 16i Xa»= Xa= Xqgoi la

dién khang dong bo.
&= & — %, hay =1k %,

Hinh 11: Phuong trinh dién 4p may phat cuc 1di

3.2. GIAN PO NANG LUQNG CUA MAY PIEN PONG BQ
3.2.1. May phat dién dong b
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Hinh 12: Gian d6 nang luong ciua may phat dong bd

Cong suat dién tir Pg chuyén tir rotor sang stator bang cong suat co P dua vao trir cac ton
hao co
A peo, ton hao kich tir Ap, ton hao phu A pr do cac tu truong bac cao trong 151 sat stator va

rotor.
P, =P —(Ap
Cong sut dién P2 ¢ dﬁl} ra s& bang cong suat dién tir trir di ton hao dong A peu trén day
quan phan ung va ton hao sat tr A pre:
P, =P, = Ap,, —Apy,
3.2.2. Pong co dién dong bd

co

+Ap, +Ap;)

A

Hinh 13: Gian dd ning luong cua dong co dong bd
P, 1a cong suét dién dua vao dong co. Mot phﬁn dé bu vao tén hao ddng A peur va ton hao
thép A pre cua stator, con phan con lai la cong suat dién tir chuyén sang rotor.
P,=F—=Ap, —Apg,
Cong su?}t dién tur Pq, trir di t6n hao co do ma sat va quat gié A peo va ton hao phu phan
con lai chuyén thanh cong suat co cd ich Pa.
P, =PF,—(Ap, +Ap,+Ap,)
Tir gian d0 ning lugng cua may phat dién va dong co dién dong bo, ta thiy ¢ truong hop
dong co dién, cong suat dién tr Pg truyén qua tir trudng tur stator sang rotor, ngoai ton hao
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kich tur pt lay tir cong suat dién cuia mang khac v6i & truong hop may phét dién, 1ay tir cong
suat co trén truc. )

3.3. PAC TINH GOC CONG SUAT

3.3.1. Pic tinh goc cong suit tic dung

Dic tinh goc cong suat tic dung cia may dién dong bo 1a quan hé P = f(8) khi U =
const, f = const (cong suat cia ludi dién vo cing 16n), Eo = const (kich tir khong d6i), trong do
0 1a goc tai giira cac véc to sdd Eo va dién 4p U. trong khi nguyén ctru dic tinh goc dé don
gian ta bo qua tri s6 Ry vi tri s6 ctia n6 rat nho so véi cac dién khang dong bo (Xav, Xq, Xd).
Cong suit tac dung cia may phat cung cép cho tai

P=mUl cos @
Trong d6: m - 13 s6 pha
U, [ —1a dién ap pha, dong dién pha
Theo d6 thi véc to ta thly ¢ =¥ — 6 do dé:
P =mUI cos p = mUI cos(¥Y — ) = mUI cos ¥ cos @ + mUI sin ¥ sin 8

Usind E,-Ucos@
=

X, X,

Theo d6 thi tata cé: Lcos¥ =15 vaLSin¥ =14, I, =

thay vao biéu thirc trén ta cé:

E 2
P= mU—Osin9+mU—(L—i)sin20
X

X, 2 x, x,

Pong co dién May phat dién
Hinh 14: Dic tinh goc cong suat tac dung ciia may dién dong bo cuc 1i

Nhén xét:
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- cOng suat dién tr gom hai thanh phan: Thanh phan cong suit chinh cta may phat

P =mU—" ty 1& voi sin@ va phu thudc vao Eo (hodc ir). Thanh phan cong suat phu
Xa
11 A e N Ay S SR
P = mT(———) sin26ty 1¢ véi sin26 va khong phu thude vao Eo( hodc ir), chi xuat hién
X
q
khi xq # Xq.
- P61 voi may dién dong bd cuc an, do x4 = xq nén

Xp

E
P =mU—=
Xy

- May dién dong bo cuc 151, khi mat hodc khong c6 kich thich i, = 0 ( Eo = 0), thi cong suit P
=P, #0. Diéu nay duoc giai thich nhu sau: khi i, = 0 trong may chi c¢6 tir truong phan mg.
Do céu tao cuc 10i cia rotor, tir tré doc truc nhé hon tir tré ngang truc nén cac duong sirc
clia tir truong quay cua phan tmg ludn c6 xu hudng di theo hudng doc tryc. Khi ¢é su xé dich
gitra truc tu truong phﬁn ing va truc tir truong cuc tu, cac duong stc do bi udn tao nén mod
men va cong suat dién. Do cong sudt P, rat nho nén kiéu may co rotor cuc 16i va khong co
day quén kich thich dugc dung chi yéu 1am dong co dién c6 cong suat vai chuc oat va mang
tén 1a dong co dién phan khang.

- May phat: 6>0nén P >0
-Dbong co: #<0nén P <0
- May phat lam viéc on dinh khi € trong khoang 0-90°; khi tai dinh muc 6 = 20° +30°

3.3.2. Pic tinh goc cong suit phan khing

Cong suat phan khang cia may dién dong bo:
0 =mUlI sinp = mUI sin(¥ — 0) = mUI sin ¥ cos @ — mUI cos ¥ sin &

=mU(l, cos@ -1, sin0)

Thay cac gia tri I, Iq vao cong thic trén ta co:

UE 2 2
0="""0 00+ MY (L—L)COSZH—mU (i+i)
X, x, X, x, X,
mU(E cos@—-U)

Poi vai may dong bd cuc an thi Q = ¥
db
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Vikhi @ c6 tri sé duong hoidc 4m, trj s6 cua Q theo cong thirc trén van khong d6i nén dic tinh
gbc cong suat phan khang ciia may phat dién va dong co dién dong bo giong nhau va c6 dang

F 3
0.8 1+

i 0.4 \9 6

! / : " | »

-60° -30° 0 30° 00
0.4+
-0,8
33l
Dongco | May phat
nhu sau:

Hinh 15: Dic tinh goc cong suét phan khang ctia may dién dong bo cuc 16i

Nhin xét: khi -0 <@ <+6' thi may phat cong suit phan khang vao ludi dién. Ngoai pham vi

trén cia @, may tiéu thy cong suat phan khang lay tir lui dién.

Két luan:

- Piéu chinh cong suét tac dung: phai diéu chinh cong suit co cia dong co so cip ( tuabin hoi,

tuabin khi...)

- Diéu chinh cong suat phan khang:

mU(E cos@—-U)
th

Taco Q= nén khi gitr U, f, P khong d6i thi:

+ E,cos@ < U thi Q <0: May nhan cong suat phan khang tir lu6i dién dé tao ra tir truong
quay, may thiéu kich tir

+ E,cos@=U thi Q = 0: khong phat, khong thu cong suat phan khang

+ E,cos@>U thi Q> 0: May phat cong suat phan khang cung cép cho tai, may qua kich tir
Vay mubn thay doi cong sudt phan khang, phai thay d6i Eo nghia 1a phai diéu chinh dong kich

tir. Mudn ting cong suit phan khang phat ra phai ting dong kich tir va nguoc lai.
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